This article, utilizing U.S. Census data in 1980 and 1990, probes the relationship between immigration and urban sprawl. The preliminary findings reveal that population growth caused by immigration is not likely the major causal factor to urban sprawl. The lifestyle of native-borns is more prone to inducing urban sprawl, since native-borns have generated most of the growth in the number of households, owner-occupied housing, suburban residency, demand for new housing, and private automobile usage for worktrips. The article also shows that household behavior is a critical factor in causing urban sprawl. Household growth rather than population growth has a stronger causal linkage with urban sprawl. Future research, implementing microdata, is necessary to better disentangle the complex relationship.
Introduction
Immigration and urban sprawl have typically been pursued as two fairly distinct research and policy endeavors. Their relationship has rarely been discussed until recently when controversial ads claim that immigration caused urban sprawl (USA Today, 2000a) . Recent debates in the New York Times indicate that the relationship between immigration and urban sprawl has become a centerpiece of public discussion (Krugman, 2001; Steine, 2001 ). These discussions become increasingly relevant given the fact that foreign-born population has reached its largest share in past several decades. The first objective of this study is to explore what we know so far about the relationship between immigration and urban sprawl through a brief review of the literature.
The general perception is that immigration 1 causes population growth, and therefore, urban sprawl. Debate over this supposed link is typically grounded on the assumption that native-borns and foreign-borns are homogeneous in their lifestyles such as household formations, tenure choices, preferences of residential location, and transit usage. Therefore, the second 1 Immigrants and foreign-borns are used interchangeably in this analysis, so as U.S. borns and native-borns. The term "foreign-borns" instead of "foreign-born population" is used when describing foreign-born population and foreign-born households as a whole. The paper uses definitions from the decennial census on place of birth and citizenship to classify the population into two categories: native-and foreign-born. The latter group referred as immigrants were not U.S. citizens at birth. Natives were born in the United States or a U.S. Island Area such as Puerto Rico, or born abroad of at least one parent who was a U.S. citizen. The census place-of birth question asked respondents to report the (U.S.) state, commonwealth, or territory, or the foreign country, in which they were born. Individuals born outside the United States were asked to report their place of birth according to current international boundaries. These data will be reported as immigrant place of birth.
objective is to test this underlying assumption through a demographic analysis. The third objective is to specifically investigate whether there is any causal linkage between immigrationgenerated population growth and urban sprawl. In lieu of the forthcoming Census 2000 data, it also presents a framework of implementing dynamic demographic analysis in the study of urban form.
The preliminary findings do not substantiate the perceived relationship between immigration-generated population growth and urban sprawl. Native-born and foreign-born populations have very different lifestyles. Consequently, growth of foreign-born population does not necessarily cause urban sprawl. Household growth rather than population growth has a much stronger causal linkage with urban sprawl. Accumulating evidence suggests that the lifestyle of native-born population is more prone to inducing urban sprawl.
Structure of the Paper
The paper proceeds as follows. In the following section, it reiterates current public debates over immigration and urban sprawl, and discusses respective policy implications. Secondly, the paper reviews relevant research. Then, the paper implements a national level demographic analysis and examines the perceived relationship between immigration-generated population growth and urban sprawl. As far as the data permit, detailed analysis is conducted to test the assumed homogeneity between native-borns and foreign-borns in stimulating urban sprawl.
Finally, the paper draw preliminary conclusions based on this study and suggest topics of further research.
Public Discussions
The relationship between immigration and urban sprawl has captured increasing public attention because of the rapidly growing foreign-born population. According to the Census 2000
Supplementary Survey, about 44 percent of the nation's 30.5 million foreign-born residents, or 13.3 million people, arrived here in the 1990's (The Bureau of Census, 2001 ). Immigrants make up 11 percent of the country's population, the largest share since the 1930s (Fields, 2001) .
Because of such dynamic population changes in recent decades, people start to ponder the impact of immigration on American society in general, and urban development in particular (Glasser, 2001; USA Today, 2000b) . Some people argue for stricter immigration regulations, insisting current immigration policies have introduced too many new immigrants in a short time.
Recently those people have begun to contend that immigrants have generated unchecked population growth, and therefore, induced excessive urban sprawl and dragged down the quality of life of all American people. They suggest that fewer immigrants would help curtail population growth so as to ameliorate sprawl (F. A. I. R., 2001a; Fields, 2001; USA Today, 2000a) . Their logic follows conventional wisdom which holds that, everything else constant, a growing population induces more houses, more cars, and increased demand for land. Therefore, there has to be suburban expansion or urban sprawl in order to accommodate these new demands. Without rigorous examination, this perception is widely accepted among immigration restrictionists and growth control advocates (F. A. I. R., 2001b; Sierra Club, 2001) .
Contesting this notion, Paul Krugman, in a recent New York Time Op-Ed, argues that population growth is the secondary contributor to current dispersed land-use pattern, citing mismanagement rather than population growth should be responsible for the sprawl problems, such as those in Atlanta and Houston (Krugman, 2001 ). Gordon and Richardson suggest that the linkage between immigration and urban sprawl cannot withstand serious scrutiny. They claim that, instead of population growth, increased development is the primary cause of sprawl.
Demand for new development is a reflection of consumer preference and more accessible residential mortgage (Gordon and Richardson, 2000) . In addition, recent surveys show that Americans are less concerned about population growth than they were 25 years ago. The general public does not connect environmental problems to population growth (Maher, 1997) . Despite such intense public debates, there is scant research that substantiates either side of the argument.
Policy Implications and Definitions of Urban Sprawl
Is the connection between immigration and urban sprawl justifiable? If so, remedies may be necessary in order to uphold the quality of life of the general public. If the allegations were misguided, any public policy aimed at curbing immigration would not curtail urban sprawl or ameliorate urban decay. If the incorrect public policy were implemented, there would be few benefits arising from immigration control. The social ills that immigration restrictionists and growth control advocates fought against would still be prevalent and the American labor force would lose a key dynamic component-new immigrants. Therefore, this issue is important to urban planners and policy makers because of the significant implications for the nation's immigration policy, urban landscape, and economic activity.
In order to check the relationship between immigration and urban sprawl, a clear definition of the issue is essential. One of the greatest challenges in dealing with urban sprawl is that the definition of urban sprawl has been particularly vague and overly misused. Urban sprawl could have various connotations to different people. Growth control advocates usually articulate the negative side of urban sprawl through definition. For instance, according to the Sierra Club, "suburban sprawl is irresponsible, poorly planned development that destroys green space, increases traffic, crowds schools, and drives up taxes " (Sierra Club, 2001 ). This normative definition is less constructive in academic research since it leaves less room for further discussion about specific characteristics of urban sprawl. Some other researchers define the term vaguely. Jan Brueckner identifies urban sprawl as "excessive spatial growth of cities " (Brueckner, 2000) .
However, it is difficult to reach consensus on what constitutes "excessive". Enrico Marcelli implies that any suburban growth constitutes urban sprawl (Marcelli, 2001) . Under this definition, the causes of sprawl become almost irrelevant. This definition is not in accordance with the mainstream sprawl discussion. In current academic research, urban sprawl is broadly referred to as dispersed development occurring on the urban fringe. For instance, Edwin Mills suggest the proportion of metropolitan residents who live and work outside the central city as a way to measure sprawl (Mills, Edwin S., 1999) . This development is usually characterized as low density (Audirac, Shermyen, and Smith, 1990; Ewing, 1997) . There have been attempts to identify other measurements for urban sprawl (for instance, see (Galster, Hanson, Wolman, Coleman, and Freihage, 2000) ). Because these alternative measurements are either immature or difficult to quantify with available data, density is still widely accepted as the standard to gauge sprawl.
However, the meaning of low density and scattered development varies by region. For example, even experts on this topic could not agree on whether or not Los Angeles is an example of sprawl, because of the disagreement on the density (Ewing, 1997; Gordon and Richardson, 1997a; Gordon and Richardson, 1997b; Myers and Kitsuse, 1999) . The disagreement is primarily due to their different understandings over urban areas. This paper uses the Metropolitan Area as the geographical boundary of urban area. The method of defining sprawl refers to land resources consumed to accommodate new urbanization or suburban expansion. As a dynamic process, urban sprawl denotes a faster urban land expansion than respective population growth. The process of urban sprawl is characterized as decreasing density in urban areas over a period of time.
Relevant Research
Excessive suburban expansion is evident in many U.S. metropolitan areas. During the last two decades the amount of urbanized build-up land in the US grew by more than 40 percent, which is 2.5 times faster than the population growth in the same period (Fulton, Pendall, Nguyen, and Harrison, 2001) . The suburban expansion is in an accelerating phase. More than half of the suburban growth took place between 1992 and 1997. More than 100,000 new homes were built in 21 metropolitan areas between 1990 and 1997 (Wasserman, 2000) . More than 80 percent of new housing construction took place in the suburbs (von Hoffman, 1999) . Excessive suburban expansion, often defined as "urban sprawl", has drawn criticism as some people argue that such excessive suburban expansion has caused environmental degradation, social inequity, and economic inefficiency. Unchecked sprawl is both socially and financially burdensome to the society (Burchell, 1997; Freilich and Peshoff, 1997) . Some researcher argues that sprawl is a byproduct of public subsidies and market deficiencies, instead of representing a market equilibrium condition. (Ewing, 1997) . More specifically, the concerns include traffic congestion, encroachment of open space, air pollution, excessive dependence on non-renewable energy, and disproportionate service costs for new suburban development (Ciscel, 2001; Downs, 1998; Sierra Club, 2001; Stoel, 1999) . Compared with urban sprawl, contained development or managed growth could reduce land consumption and be more cost beneficial to the region in a long run (Burchell, 1997) . Past research also shows a positive association between the managed growth and economic performance (Nelson and David, 2000) .
Rebutting the previous assessment on urban sprawl, many urban economists argue that, given the condition of urban land markets, sprawl reflects human needs and an efficient equilibrium condition. They suggest that better pricing policies for public services should be given preference over governmental regulations. In other words, any interference with the market mechanism would only hinder the efficiency of the economic system (Gordon and Richardson, 1989; Gordon, et al., 2000; Mills, Edwin S., 1999) . Previous research also finds that traffic congestion is more closely associated with economic performance rather than urban form (Cervero, 2001 ). In addition, urban researchers provide ambivalent results over the claim that higher-density urban form promotes social equity and stronger social ties (Burton, 2000; Freeman, 2001) . It is also inconclusive whether urban sprawl, by encroaching farmland, has an adverse impact on the environment or the economy as a whole (Knaap, 2000) . Furthermore, Downs suggests that sprawl has little or no impact on urban decline (Downs, 1999) . Past research also indicates that urban containment policies may have an unintended consequence on housing affordability as cities approach their limits and land prices appreciate faster than they would otherwise (Brueckner, 2000; Kahn, 2001; Knaap and Hopkins, 2001 ).
Despite such hot debates on whether urban sprawl is a negative form of urban development, there is seldom disagreement on the notion that population growth is the major contributor to urban sprawl (Downs, 1998; Ewing, 1997; Levine, 1997; Mieszkowski and Mills, 1993) . This also presents a great need for research on the nature and causes of urban sprawl (Nelson and Dueker, 1993) . Anthony Downs describes that population growth caused U.S. metropolitan areas to grow rapidly after 1940, while many large older cities also experienced a decline in population (Downs, 1997) . Thurston and Yezer find that suburbanization of the residential population is enhanced by rising income and suburbanization of employment.
Suburbanization of the population promotes decentralization of the service and retail sectors (Thurston and Yezer, 1994) . Furthermore, Jan Brueckner considers population growth one of the three fundamental forces of urban sprawl, in addition to the rise in household incomes and the decline in the cost of commuting (Brueckner, 2000) . Through an economic analysis, Brueckner reaffirms his argument that population growth should be responsible for urban sprawl (Brueckner, 2001) . Since immigration has been the main source of recent population growth, it is consequential to establish a causal relation between immigration and urban sprawl. Furthermore, a recent Bank of America report identifies that population growth in California has fueled the traditional suburban development patterns, namely urban sprawl. Although not clearly stated, immigration, as a source of population growth was blamed as one cause of such unchecked development (Bank of America, 1995, p.3) . It is residential development characterized as lowered density on the urban fringe that causes urban sprawl. Therefore, these arguments are based on the assumption that population growth was the direct cause of household growth on the urban fringe.
Different from the large number of studies that connect population growth with urban sprawl, one study suggests that the relation is rather complex between population growth and changes in density (Fonseca and Wong, 2000) . Their study finds that the most densely populated states and places have become even more densely populated. Population growth has caused densification in very few highly populated areas.
Most of the research connecting population growth with urban sprawl is also based on the assumption that the population is homogeneous in its lifestyles. The following demographic analysis is to check whether such homogeneity exits among different groups of people. The research hypothesis is that there is a significant heterogeneity between native-born and foreignborn populations in terms of their lifestyles. Therefore, immigrants who have been the major contributor to population growth may not necessarily have induced urban sprawl. Without carefully analyzing the demographic components of the population growth, it is risky to draw any causal connection between immigration and urban sprawl.
Very few researchers so far have utilized demographic analysis in the study of urban form. Dowell Myers suggests that demographic changes have not been properly recognized in urban theory and policy. Dynamic demographic analysis pertaining to a changing population is particularly important to urban policy (Myers, 1999) . Presented in the following section, this study incorporates dynamic demographic analysis, probing the general relation between immigration and urban sprawl through a macro level study of the whole U.S.
Data Sources, Definitions, and Geography of the Analysis

Data Source
Primarily based on the Census PUMS (Public Use Micro Sample) 2 data in 1980 and 1990, this demographic analysis is to reveal the changes between 1980 and 1990, check the underlying assumption of homogeneous lifestyles between native-born and foreign-born populations, and examine how immigration-generated population growth is connected with urban sprawl.
Specifically, this paper looks at population and household growth, household formation, tenure choice, occupancy of new residential development, choices of residential location, and transit usage for work-trips.
Geography and Comparability
This analysis breaks down the primary residential location into three major groups which are those who reside inside the central city, outside the central city and inside the metropolitan area, and outside the metropolitan area. This analysis focuses on the U.S. as a whole and uses the Metropolitan Area (MA) 3 geographic construct instead of the Urbanized Area (UA) 4 construct to define the metropolitan boundary. This is because the metropolitan area boundaries are much more consistent between 1980 and 1990 and provide a much better comparability of areas over time than the urban area boundaries (Kasarda, Appold, Sweeney, and Sieff, 1997; Myers, 1992) .
Rural area is referred as region outside the metropolitan area boundary.
Although the metropolitan area boundaries were fairly consistent between 1980 and 1990, the geographic matching could still be problematic under certain circumstances as observed by Ellis, Reibel, and Wright (Ellis, Reibel, and Wright, 1997; Ellis, Reibel, and Wright, 1999) . They note that, due to the boundary adjustment by the Census Bureau, some metropolitan areas grew larger and some became smaller from 1980 to 1990. Such problems could be significant in smaller areas or rapidly growing regions. At the local level, boundary shifts across metropolitan areas compromise the integrity of the data for comparative urban analysis over time. Ellis, Reibel, and Wright also observe that the mismatch problem is substantial when the research is conducted at the PUMA level. The problem could also be significant when the study looks at very narrowed subjects such as women's labor participation and interurban migration analysis, which are very sensitive to the boundary shifts (Ellis, et al., 1999) . Despite these concerns, the boundary shifts are not expected to present a problem in this analysis. Most immigrants lived in large metropolitan areas, such as Los Angeles, San Francisco, and New York where the geographic boundary shifts between 1980 and 1990 were not significant. The boundary mismatch problem has a crossing-out effect at the national level. In addition, this paper conducts the analysis on major data categories such as population and number of households, which are not so sensitive to the boundary shifts.
Although it would be ideal to have the boundaries of all metropolitan areas perfectly matched between 1980 and 1990, there has not been such an adjustment procedure 5 . Consequently, this analysis follows the available Metropolitan Area boundaries without any adjustment. This is in accordance with most previous comparative studies at the Metropolitan Area level (for example, see (Barnard and Krautmann, 1988; Fonseca, et al., 2000; Gordon, Richardson, and Yu, 1998; Long and Nucci, 1997b; Long and Nucci, 1997a; Mills, Edwin S. and Lubuele, 1995) ).
One part in the following section analysis utilizes the Central City construct 6 . The boundaries of the central cities 7 present another concern regarding the geographic changes in the 1980s. Ottensmann notes that there has been a significant change in the concept of central city between 1980 (Ottensmann, 1996 . He found that the new definition added 107 new central cities while 21 municipalities lost their central city designations between 1980 . Ottensmann (1996 observes that central cities as a whole experienced a 10.6 percentage increase in population after adding all the new central cities. There have been attempts to adjust for this problem. Alba et. all adjust the geography based on a series of simulation procedure (Alba, Logan, Stults, Marzan, and Zhang, 1999) . Since their research has to utilize the PUMS 5% data to achieve more detail information on race-ethnicity, the adjustment procedure suffers from loss of territory from 1980 to 1990. Therefore, it is not suitable for this analysis. Some other studies choose only a limited number of central cities in their sample for comparison in order to avoid the mismatch problem (for instance, see (Galster, Metzger, and Waite, 1999; Kasarda, et al., 1997) ).
These methods are not appropriate for this analysis either, since the selection process is subjective and the selected central cities may not be representative of the central cities in general. As with the argument in the previous section, the geographic shifts of the central cities are not a major concern in this study, since this analysis only focuses on trends at the national level and includes all the population into the sample. In addition, enlarged central cities would only strengthen the results if there were significant out-migration from the central cities. In this case, the geography of the central cities has been enlarged and the total area outside central cities while inside metropolitan areas shrunk from 1980 to 1990. Many studies at national level do not deliberately adjust for the geography (for example, see (Hill, E. W., Brennan, and Wolman, 1998; Hill, Edward W. and Wolman, 1997) ). However, it is necessary to interpret the demographic analysis with caution and keep in mind the potential implications of the geographic shifts problem. 
Demographic Analysis
Population and Number of Household
Population growth and housing development, two primary factors driving urban growth, are mutually supported. Myers suggests that, at the national or regional level, population growth precedes housing development. And the population growth is encouraged by regional employment growth (Myers, 1992, p.58) . However, it is unclear whether household growth was proportional to population growth between 1980 and 1990.
TABLE I. (ABOUT HERE)
The population growth rate of U.S. -borns was lower than that of immigrants. Because of their large base number, U.S. -borns generated about three-fifths of the total population growth, (See Table I .) The total population in the U.S. increased from 227 million in 1980 to 248 million in 1990, or by 10 percent.
TABLE II. (ABOUT HERE)
Household growth outpaced population growth. U.S. -borns contributed about threefourths of the total household growth, outgrowing immigrants. The total number of households increased from 80.5 million in 1980 to 91.8million in 1990 by a total of 11.3 million, or by 14 percent. (See Table II .) For the same period, the rate of household growth was 4 percentage-points higher than the rate of population growth. Therefore, household size on average became smaller in the 1980s. With increasing population and decreasing average household size, there has to be more new housing to accommodate the expanding housing demand.
Compared with population growth, household growth has a much stronger relationship with urban sprawl. This is because household growth is directly linked to new housing development. New housing is usually characterized as bigger lot size and lower density than old housing (Clark and Dieleman, 1996) , which has a strong implication to urban sprawl. . Native-borns had a stronger influence on urban 12 Immigrants contributed 8.8 million more people and 2.8 million more households. At the same time, the population and household growth among native-borns are 12.4 million and 8.5million respectively. If the growth rate among the native borns were the same as the foreign-borns, the number of native-born households would have increased by 4.0 million. Therefore, native-borns have added an extra of 4.5 million households or 114% more than if they would behave like foreign-borns. Dowell Myers suggested that the differences in household formation between native-borns and foreign-borns were primarily due to their different age profiles, income, and many other factors. Therefore, it may not be appropriate to assume that native-borns could behave like foreign-borns. The constructive suggestion is well taken. The main purpose form than foreign-borns given the fact that, with the same rate of population growth, the household growth rate among U.S. -borns was much higher than that of their immigrant counterparts. Because of the differences between native-borns and foreign-borns in generating household growth, the connection between population and household growth is not consistent.
The analysis in this section demonstrates that population and household growth is very different between native-borns and foreign-borns. With the same population growth, nativeborns would create a higher rate of household growth than foreign-borns, therefore, have stronger implication to urban form 13 .
Household Formation
FIGURE 2. (ABOUT HERE)
There is a distinctive pattern between native-borns and foreign-borns in household formations. Native-borns formed new households at a faster pace than their population growth.
Headship rates 14 among immigrants decreased in the 1980s 15 , which clearly indicates that household size among immigrants both new and settled increased during that period of time.
of this comparison is to reveal how much difference there is between foreign-borns and native-borns in household formation rather than to establish the causes of such differences. 13 There are several reasons that could have caused the differences between native-borns and foreign-borns in the household growth. Native-borns tend to have higher income and mobility. Therefore, they have more liberty of residential choice. It is also more affordable for native-born population to move to the suburbs and reside in larger lot sized areas. Next, native-born population is more likely to be older and empty nester than foreign-born population. Native-born population has a lower fertility rate that foreign-born population. Therefore, the family size of native-born population is more likely to be small. Moreover, I speculate that cultural differences between native-born and foreignborn populations could also have an impact on the household growth. Further research is necessary to identify all the possible causes of such differences and see whether such causes are permanent or temporary in order to predicate the future trends of the relationship between population and household growth.
14 Headship Rate denotes % of total population in a group of people who are householders (owners + renters) 15 This comparison is somewhat different from the previous one in the sense that it compares settled immigrants in 1980 with that in 1990, so as the new immigrants, instead of comparing settled immigrants in 1990 with settled and new immigrants in 1980. This is to show the changes in household formation between the two decades.
(See Figure 2. ) In other words, household growth rate was smaller than population growth rate among foreign-borns. On the other hand, the headship rate among native-borns increased in the 1980s, which shows that the household size among native-borns shrank.
Household's Tenure Choice
FIGURE 3. 4. (ABOUT HERE)
The changes in homeownership rates were also different among native-born population, settled immigrants, and recent arrivals. Native-born population created a higher proportional demand for owner-occupied housing. Both settled immigrants and recent arrivals had 
TABLE IV. (ABOUT HERE)
Household growth among native-borns was primarily among owner households while new immigrant households are mostly renter households. Although the absolute household growth of native-borns was two times faster than that of foreign-borns, the absolute growth of owner household among native-borns was 4 times faster than that of foreign-borns. (See Figure 4 and Table IV.) At the same time, the absolute renter household growth was almost the same between native-borns and foreign-borns. Compared with native-borns, foreign-born households had a weaker impact on urban sprawl with the same growth of number of households, because foreign-born households were more likely to be renters. Rental units are mostly multifamily housing located in higher density regions.
Residential Location
Native-borns and foreign-borns are different in patterns of population and household growth, household formation, and tenure choices. Their choices of residential locations are also distinctive.
FIGURE 5. 6. (ABOUT HERE)
Native-borns were primarily responsible for the substantial growth in the suburbs, because a large number of native-borns moved to the suburbs from the central cities and the rural areas. 
TABLE V (ABOUT HERE)
The growth patterns between native-borns and foreign-borns were considerably different in the suburbs. The native-born population in the suburbs increased substantially in the 1980s.
Although the rate of population growth among native-borns was only 40 percent higher than that of the foreign-born population, native-borns contributed four times more population to the suburbs than that of the immigrants in the 1980s. (See Table V 
TABLE VI (ABOUT HERE)
Native-born household growth significantly outpaced foreign-born household growth in the suburbs. Native-borns generated 5.7 times more households than foreign-borns in the suburbs. In other words, native-borns contributed to 87 percent of all the absolute growth in the number of households in the suburbs from 1980 to 1990. (See Table VI There is a debate whether immigrants have "pushed out" native-borns from the cities to the suburbs or immigrants have taken over the dilapidated cities left behind by native-borns (see for example, (Farley, 1996 p.322; Frey, 1995b) ). If it were the first case, immigrants could be partially responsible for the suburban expansion triggered by the out migration among nativeborns. Accumulating evidence, however, suggests that it is immigrants who have taken over the cities left by native-born population. Since the early days of 1900s, people have contended that immigrants have been the demographic fuel sustaining cities (see for example, (Burgess, 1926; Park, Burgess, McKenzie, and Wirth, 1925)) 16 .
Previous research is still inconclusive regarding the claim that recent immigration has caused natives to migrate (Frey, 1995a; Kritz and Gurak, 2001; White and Liang, 1998; Wright, Ellis, and Reibel, 1997) . At the same time, research shows that households with higher income levels are more likely to move to the suburbs (Kasarda, et al., 1997; Thurston, et al., 1994) . Native-16 Immigration has pumped new population into the central cities, enabling the cities to maintain their own despite increasing suburbanization. The cities have incubated new comers and helped them achieve their upward social and outward spatial mobility. Without the replenishment of new immigrants, some cities experienced a downturn in population in the early 20th century. borns in general have higher household income and more accumulated family wealth. Therefore, they have higher residential mobility than their foreign-born counterparts. Concurrently, the foreign-born population is more constrained by their limited access to the capital, transportation, and market at large. They are more likely to be lower bidders in the market and tend to be more demand inelastic in the residential choices. Therefore, it is more likely the case that immigrants take over the neighborhood left behind by native-borns. Previous studies also show that many more cities would have experienced a decline in population, were there no immigrants to refill the cities (Farley, 1996 p.326; Myers, 1999) . 1998 (von Hoffman, 1999 . In addition, housing is one of the most durable goods, which limit the availability of land in older neighborhood. New housing development on the urban fringe does not experience much constraint occurred in the older neighborhood. With the steadily rising household income over the past decades, consumers in general have stronger demands for housing with larger space and higher quality. Since more native-borns take over most new residential development on the urban fringe, they are more responsible for urban sprawl.
Transportation
Transportation is also a key issue of the sprawl discussion. The following section concentrates on work-trip transit usages by private automobile. Sprawl opponents have suggested that increasing private automobile usage has encouraged low-density development, more congestion, and degradation of environmental quality (Ciscel, 2001; Downs, 1998) .
Therefore, it is necessary to examine who is responsible for those concerns. Figure 9 .) The total population shrank by 6.5 percent and the total number of work-trips decreased by 6.9 percent among immigrants arrived before 1980. Therefore, despite a large increase in the rate of automobile ownership among settled immigrants, the absolute increase in work-trips by private automobile among immigrants before 1980 did not increase much. At the same time, both native-born and foreign-born populations arrived before 1980 experienced downturns in the number of work-trips by public transit. New immigrants helped public transit from shrinking significantly in terms of total ridership as the means to work. The heterogeneous patterns of transit-usage between native-born and foreign-born populations suggest that, with the same population growth, native-borns generated more automobile usage for work-trips, therefore, had a stronger relationship with urban sprawl.
Conclusions
This research addresses two logically connected research questions. First, whether population growth fueled by immigration was responsible for the dispersed land use pattern defined as urban sprawl in the 1980s. Second, whether native-borns and foreign-borns were homogeneous in population and household growth, household formation, housing tenure choice, occupancy of new housing development, preference of residential locations, and transit usage.
To conclude, the preliminary results of the demographic analysis presented here indicate that there could be a relationship between immigration and urban sprawl in the metropolitan areas where long-term immigrants were experiencing upward mobility triggered by increasing household income, enlarged family size, and stronger tendency for homeownership. However, immigrants who experienced upward mobility and who relocated to the suburban areas were more likely to take over trickle-down housing instead of new structures on the urban fringe, as shown in Figure 7 . Immigrants in general are more likely constrained by budget, thus more priceelastic. Furthermore, native-borns instead of foreign-borns generated most of the growth in the number of households, owner-occupied housing, suburban residency, new suburban residential development, and private automobile usage for work-trips. Therefore, the accumulating evidence does appear to be weighing in favor of Krugman's notion that immigration is not the main contributing factor to current dispersed land use patterns. This idea is even further strengthened by the fact that most metropolitan areas experiencing a faster expanding pace than their population growth are not the high immigrant recipient regions (Fulton, et al., 2001; Wim, Joseph, and Mark, 1999) . In addition, most of the regions with significant sprawl have experienced low population growth (Fonseca, et al., 2000) . In other words, population growth by itself is not likely to a major cause of urban sprawl. No strong evidence supports the perceived causal relationship between immigration and urban sprawl.
The demographic analysis clearly demonstrates that there was a substantial heterogeneity between native-borns and foreign-borns. Almost all the existing evidence suggests that it is not appropriate to assume that native-born and foreign-born populations were similar in their lifestyles. Because of the diverse population growth, the linkage is particularly weakened between population growth and urban sprawl. In addition, it is important to realize that households, not individuals, make residential and locational choices. Therefore, household behavior is a critical factor in causing urban sprawl. Household growth has a much stronger causal relationship with urban sprawl than population growth.
The policy implications of this study are straightforward. Based on this analysis, limiting immigration is not like to curtail current urban sprawl. Rather than targeting immigration in general, public policy should focus on the specific characteristics of development that lead to particular negative consequences and determine who bears the costs.
These findings must of course be considered in light of the limited decennial data set used in the analysis. Current research is based on the census data from 1980 and 1990. Research shows that recent immigrants seem more inclined to settle outside the central cities (Alba, Logan, and Stults, 2000; Marcelli, 2001) . New immigrants are more dispersed in terms of their residential locations in the 1990s (Fields, 2001) . Since urban sprawl is a fluid and dynamic process, the relationship between immigration and urban sprawl could have shifted somewhat between 1980s and 1990s. With the incoming 2000 Census data, we can gain more insights by looking at the trend between 1990 and 2000. Clearly an aggregate approach such as a national level demographic analysis could conceal important details on heterogeneity across regions and different immigrant groups. It is necessary to explore factors such as geography, income, age profile, and race-ethnic differences and model specific aspects of the relationship between immigration and urban sprawl by incorporating the microdata and implementing and multivariate statistic method, as so to further disentangle such a complex relationship. Finally, it is important to recognize that urban sprawl is a very complex process and people with different interpretations of the process may have disagreement over the measurement.
Although immigrants may not have a significant impact on current dispersed land use patterns, they could induce sprawl in the future if they followed the lifestyle of their domestic counterparts and kept on moving to low-density residential areas. Rising income tends to provide household with a higher residential mobility. Their children could also present certain concerns if they adapt to a similar lifestyle as the native-born population when they grow up. Previous research also shows that household behavior has a strong linkage with its demographic profile (Clark, et al., 1996, p.178) . With the aging process of immigrant households, they might have a stronger implication to the urban form in the future. Although immigrants may not have caused urban sprawl, they could still be of concerns to local governments. Because of the unique demographic characteristics of immigrants, they usually have different needs than their domestic counterparts, such as public services and infrastructure provision. The mismatch between demand and supply among immigrants could put certain pressure to bear on immigrant receiving areas (Ladd, 1992 
